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1.0 Section 1 ONE Introduction 

URS Corporation (URS), on behalf of Detrex Corporation (Detrex), is providing the following 

Sediment / Dense Non-Aqueous Phase Liquid (DNAPL) Delineation Report based on the 

findings of recently completed work, which included:  1) DS Tributary sediment sampling; 2) DS 

Tributary test-trench excavation sampling; 3) limited sediment/shallow soil source removal 

action conducted along the DS Tributary; 4) on-site subsurface soil sampling; and 5) 

groundwater sampling of existing monitoring wells located west of State Road. All of the 

completed activities were conducted on behalf of Detrex as part of continued dense non-aqueous 

phase liquid (DNAPL) delineation activities. In preparation for this work effort, Detrex prepared 

and submitted a Sediment / DNAPL Delineation Work Plan (Work Plan) in response to 

correspondence from United States Environmental Protection Agency (USEPA) received on 

March 27, 2008 regarding submittal of both an updated Operations Maintenance and Monitoring 

(OM&M) Plan for Source Control Activities and a Work Plan for further investigating conditions 

in the DS Tributary located west of the State Road.  As requested by USEPA, during a 

subsequent meeting with Detrex on September 22, 2009, the Scope of Work (SOW) also 

included: a reconnaissance survey of the entire DS Tributary; hand auger sampling; and the 

installation of exploratory test trenches within the DS Tributary near State Road. The SOW also 

included the visual inspection for DNAPL in the existing cutoff trenches installed by Fields 

Brook Action Group (FBAG) in 2008.  It is further noted that based on discussion between 

Detrex and USEPA personnel in September 2009, a limited sediment excavation program was 

agreed to in the DS Tributary area located just west of State Road to remove previously observed 

impacted sediments.  A Project Site Location Map identifying the Detrex site and the 

surrounding area is provided as Figure 1. 

In addition to the activities authorized in the approved Work Plan, supplementary items were 

added to the approved SOW and subsequently completed as part of current site activities.   The 

first supplementary item resulted from a conversation between USEPA, Sullivan International 

Group (Sullivan) and URS representatives during the site walkover conducted on November 4, 

2009. During this discussion it was noted that an abandoned electrical conduit that exists east of 

and parallel to State Road, has been suspected as a potential pathway for DNAPL migration 

between the DS Tributary and Fields Brook. URS proposed that air-knifing be used to safely 

excavate / expose the electric conduit trench, visually determine the potential for the trench to be 

a DNAPL pathway, and collect subsurface soil samples. 

The second supplementary item added to the approved SOW consisted of the limited excavation 

of sediments and shallow subsurface soil located immediately west of the second DS Tributary 

test-trench location. This work resulted from the hand auger survey and sample results along the 

DS Tributary. The initial DS Tributary hand auger survey results identified a trace amount of 

DNAPL in one sample immediately west of the second DNAPL cut-off trench location. Based on 

the survey results, an additional 40 feet length of sediment along the DS Tributary, west of the 

second cut off trench, was excavated.   

The third supplementary item resulted from a correspondence between Gradient Corporation 

(Gradient) to the USEPA dated June 30, 2009, in which it was stated that standard sample 

handling procedures were not followed when soil samples were collected during the original 

installation of monitoring wells DETWMW-1D, DETWMW-2D or DETWMW-3D (see 

Figure 2). In an effort to address this item, Detrex authorized URS to complete confirmatory soil 
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borings immediately adjacent to each of the monitoring wells in question, under the direct 

supervision of the USEPA and/or their representatives, in order to verify the previous results 

obtained by URS during the collection of the original samples. 

The final supplemental item that was added to the SOW for site activities was the water level 

gauging and sampling of all existing groundwater monitoring wells located within the Detrex 

site. These activities were completed by URS personnel in March 2010 to provide data related to 

the current groundwater water levels and groundwater chemistry in order to provide a current 

“snapshot” of site conditions to aid in the development of future remedial strategies for the Site. 

With the results of the additional investigation available, Detrex also requested URS to provide 

an update of the existing Conceptual Site Model (CSM) to provide additional information related 

to the observed distribution of site-specific Constituents of Interest (COIs) and DNAPL at the 

Site. The updated CSM is intended to demonstrate and provide further support / documentation 

to the Detrex position that DNAPL is not actively migrating from the Site into the previously 

remediated Fields Brook floodplain area and DS Tributary, as alleged by the other parties of the 

Fields Brook Action Group (FBAG). 

The information in this report is presented in the following five sections: 

• Section ONE – Introduction: This section was presented in the previous paragraphs. 

• Section TWO – Field Work Summary: This section presents and describes the various 

field activities completed as part of the USEPA approved Work Plan SOW, as well as the 

requested four supplementary field activities as described above. 

• Section THREE – Investigative Results Summary: This section summarizes field 

activities and analytical results for the data collected during the Work Plan 

implementation.  

• Section FOUR – Revised Conceptual Site Model: This section presents the revised 

CSM for the Site based on the comprehensive review of historical and current data for the 

site. The CSM includes discussions on site geologic, hydrogeologic, and observed COI / 

DNAPL distributions. 

• Section FIVE – Conclusions: This section presents the findings and conclusions 

developed utilizing observations and data obtained during the recent and historical field 

activities.  
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2.0 Section 2 TWO Field Work Summary 

This section of the report describes the various field activities conducted as part of the approved 

Work Plan and subsequent modifications to the Work Plan for the Detrex Site and DS Tributary. 

2.1 Scope of Work 

The SOW proposed for the Site was divided into two main sections. The first section addresses 

the completion of the reconnaissance and associated investigatory field work along the DS 

Tributary as part of the ongoing evaluation of conditions within the DS Tributary and the need 

for potential remediation of impacted sediments. The second section of the SOW details further 

sampling that was conducted in on-site areas of the Detrex property in order to refine the existing 

CSM, evaluate current groundwater conditions, and further delineate any potential DNAPL 

impacts. 

Prior to the commencement of any subsurface work, the Ohio Utilities Protection Service 

(OUPS) was contacted regarding the presence and location of underground utilities in the area of 

the DS Tributary and along State Road. The following subcontractors also contacted OUPS prior 

to initiating their respective activities on site: SunPro Services of North Canton, Ohio (SunPro) 

for DS Tributary trenching and excavation, BJAAM Environmental (BJAAM) of Canal Fulton, 

Ohio for the DS Tributary sediment sampling and Stock Drilling of Ida, Michigan (Stock) for the 

on-site soil boring installations and CEI underground electrical utility conduit air knifing.   

In addition to notifying OUPS for the public utility locate, Bloodhound Underground Utility 

Locators (Bloodhound) of Brownsburg, Indiana was contracted on November 18, 2009 to scan 

for and identify all utilities in areas adjacent to each proposed boring. This additional utility 

locate was completed to verify both public and private utilities and to assess the depth of utilities 

on site in the vicinity of the proposed borings, and along State Road in the vicinity of the CEI 

electrical conduit where air knife trenching was proposed.  

Sediment and soil samples chosen for laboratory analysis were submitted to Precision Analytical, 

Inc. (Precision) of Cleveland, Ohio for analysis of COIs.  Following the completion of the field 

activities all sediment sampling, soil boring, trench and excavation locations were surveyed by 

URS to spatially locate each point by state plane coordinate system, as well as to establish ground 

surface and/or top of casing elevations, as appropriate.  

2.2 DS Tributary Reconnaissance, Assessment, and Sampling 

2.2.1 DS Tributary Reconnaissance Survey 

The first phase of work in the DS Tributary involved investigative procedures to evaluate the 

vertical and horizontal extent of DNAPL in sediment and floodplain soils (if any) downstream of 

the Detrex facility.  Prior to completion of the DS Tributary sediment/soil sampling activities, a 

visual reconnaissance survey was conducted along the entire DS Tributary by URS personnel on 

November 2, 2009. The purpose of this survey was to attempt to identify and locate areas 

previously remediated in 2001, locate FBAG sediment sampling locations previously completed 

in 2008, and to document conditions of the existing sediment in the DS Tributary stream channel 
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in order to estimate the potential volume of impacted material. The portion of the DS Tributary 

inspected during the reconnaissance is depicted in Figure 3. During the field reconnaissance, the 

2008 FBAG sediment sampling location markers could not be located. The former FBAG sample 

locations are also presented on Figure 3.  On November 12, 2009, URS again attempted to locate 

the markers identifying the 2008 FBAG sediment sampling locations. However, due to excessive 

overgrowth along the DS Tributary banks, only three of the nine 2008 FBAG sample locations 

were confirmed.   

2.2.2 DS Tributary Hand Auger Sediment Assessment 

Once the DS Tributary reconnaissance was completed, a sediment sampling and assessment 

program was initiated on November 5, 2009 with URS personnel collecting sediment samples 

using hand augers. Representatives of Sullivan and/or USEPA were also present on-site in an 

oversight capacity during this assessment. The completed hand auger sediment sampling 

locations were placed approximately 50 feet apart along the entire length of the DS Tributary 

between State Road and the confluence of the DS Tributary and Fields Brook. The locations of 

the DS Tributary sediment sampling locations are depicted in Figure 3. At each location, a 3 ½ 

inch diameter hand auger was advanced through the sediment into the underlying clay soil. Due 

to the presence of water in the DS Tributary channel, a 6-inch diameter polyvinyl chloride (PVC) 

pipe was driven into the channel sediments, where possible, to prevent surface water from 

entering the location during sampling. The depth of sediment and the width of the channel were 

recorded along with a description of other physical grain size properties for each sample location. 

Sediment collection locations along the DS Tributary were designated as DS-1 through DS-32 as 

shown on Figure 3.   

Sediment samples collected from each hand auger location were field screened by placing the 

sample into a one quart glass jar with aluminum foil lid. The samples were allowed to equilibrate 

for 20-30 minutes before testing. The PID sample tube was inserted through the aluminum foil 

over the glass jar to collect VOC readings for at least 30 seconds.  A MiniRAE 2000 

photoionization detector (PID) with an 11.7eV PID lamp was used to measure volatile organic 

compound (VOC) concentration in the sediment samples.  . The PID unit was calibrated prior to 

each days use per the manufacturing specifications utilizing an isobutylene standard of 100 ppm. 

A summary of headspace readings and observation are presented in Table 1. The screening 

samples results were utilized to determine sample locations along the DS Tributary as part of the 

hand auger sediment analytical sampling program per the approved Work Plan.    

2.2.3 DS Tributary Hand Auger Sediment Sampling 

Upon completion of the hand auger sediment collection and screening, the results for all 

locations were reviewed to determine the locations of ten hand auger sediment samples to be sent 

to the analytical laboratory, per the approved Work Plan. In addition to considering the locations 

exhibiting the highest field screening results during initial screening, sample locations were also 

chosen to confirm the results of the 2008 FBAG sediment sampling activities. The remaining 

sediment sample locations were chosen to provide representative sampling of the DS Tributary 
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sediments between the State Road Bridge and Fields Brook. Prior to commencing sediment 

sampling activities, a sample location map was submitted to USEPA for review and approval. 

On November 12, 2009, a representative of BJAAM was on-site to assist with the completion of 

the hand auger sample collection. A URS qualified geologist and a Sullivan representative was 

on-site to provide supervision and oversight. Sediment samples were collected by advancing a 

3 ½ inch diameter hand auger through sediment into underlying clay soil, via the same 

procedures used during the initial hand auger assessment. When water was present, a 6-inch 

diameter PVC pipe was driven into the channel to prevent surface water from entering the sample 

location.  

Immediately following the sediment sample collection, each sample was placed into laboratory 

provided sample containers (i.e. jar) and in a re-sealable plastic bag.  All samples were 

immediately placed on ice in a cooler for preservation until picked up on site by the analytical lab 

(i.e. Precision). Proper chain of custody forms and protocols were maintained during sample 

handling and shipping activities. All sediment samples collected were submitted for analysis of 

VOCs by USEPA Test Method 8260B and SVOCs by USEPA Test Method 8270C, per the 

approved Work Plan.  

In accordance with the Work Plan, all non-disposable sampling equipment was rinsed with clean 

potable water, washed with an Alconox/water solution then rinsed with deionized water between 

samples.   The equipment was rinsed with Methanol following the Alconox/water solution rinse. 

Disposable sampling equipment was containerized and stored on the Detrex facility pending 

proper disposal. 

The sediment samples collected from the DS Tributary and submitted for analysis as part of the 

sediment sampling program were designated according to the original DS Tributary screening 

location designation (DS-1 through DS-32) during the initial hand auger assessment (see 

Figure 3).  Photographs of the reconnaissance and sampling of the sediment within the DS 

Tributary are provided in Appendix A. 

2.3 DS Tributary Test-Trench Excavation / DNAPL Interceptor Trench Installation 

Per the approved Work Plan, Detrex proposed to complete two test-trench excavations within the 

DS Tributary channel, west of the State Road Bridge. On November 2, 2009 the trench 

excavation activities were initiated within the DS Tributary by SunPro. Representatives of both 

URS and Sullivan were present on-site to provide supervision and oversight. It was necessary to 

divert water from the DS Tributary prior to and during excavation and recovery trench 

installation. In order to divert the water in the channel, temporary bladder dams were constructed 

and two, three-inch pumps were used to divert the water downstream. The location and 

dimensions of the test-trenches are presented in Figure 4.  

The two test-trenches, designated Test-Trench 1 (TT-1) and Test-Trench 2 (TT-2), were 

excavated across the DS Tributary stream channel. The trenches were extended into the upland 

areas on both sides of the DS Tributary, where possible, in order to view the edge of the stream 

channel and adjacent stream banks. The trenches were excavated to a depth of approximately 
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six feet below the center of the stream channel using a trackhoe excavator. Samples were 

collected from the excavation sidewalls as well as the bottom of both exploratory trench 

excavations. A qualified URS geologist monitored all excavation work and collected, classified, 

and logged each sample.  

Soil samples were collected from both TT-1 and TT-2. The test-trench designations was 

supplemented with either a B for a bottom sample or an N, S, E or W (north, south, east or west) 

to indicate the orientation of the respective soil sample. Additionally, the number following the 

N, S, E or W refers to the number of the sample collected from the specified wall.   

Soil samples were first collected in re-sealable plastic bags or one quart glass jars covered with 

aluminum foil for headspace screening. All samples were screened for VOCs using procedures 

described in Section 2.2.2. After the completion of headspace screening, URS recollected 

samples from the trench wall locations. These locations, based on the initial headspace readings, 

were collected in anticipation of submitting an undisturbed sample for laboratory analysis. Per 

the approved Work Plan, two samples from each trench that exhibited the highest headspace 

readings were submitted for analytical testing. Each sample collected for laboratory analysis was 

placed into a laboratory provided sample container and then into an iced, insulated cooler for 

preservation. Further, due to a field decision to extend TT-2 farther to the south, a third sample 

was also submitted from TT-2.  All soil samples collected from the trench excavations were 

placed into laboratory provided sample containers and into iced, insulated coolers.  Soil samples 

were collected for VOCs via the EPA 5035 – Methanol / Sodium Bisulfate Preservation method 

and for SVOCs by placing into a nine-ounce glass jar with a Teflon-lined lid. Samples were 

packed in bubble wrap or equivalent material for shipping and maintained until picked up on site 

by a Precision representative. Proper chain of custody were maintained during sample handling 

and shipping activities. All soil samples collected were submitted to Precision for analysis of 

VOCs by USEPA Test Method 5035 – 8260B and SVOCs by USEPA Test Method 8270C. 

Figure 4 depicts the locations of the test-trench soil sample locations. 

Investigative Derived Waste (IDW) was excavated from the trenches, any visually-impacted 

DNAPL material was segregated and stored in lined roll off containers while the other material 

was stockpiled adjacent to the stream channel and used for restoration of the channel and banks. 

The roll off boxes were stored in a secure area on Detrex property (within the locked gate, west 

of the facility along State Road) pending disposal. Following the completion of field activities, 

samples were collected from the roll off boxes for proper characterization and disposal by 

Detrex.   

Following the completion of the sampling activities, a DNAPL interceptor trenches was 

subsequently installed within the confines of TT-1 and TT-2. The DNAPL interceptor trenches 

were installed to provide for the long-term monitoring of potential residual DNAPL in the DS 

Tributary stream channel in the area just west of State Road. Each of the installed DNAPL 

interceptor trenches measured approximately three feet in width, twenty to thirty feet in length 

and between five and six feet in depth. The trenches were lined on the downgradient side of the 

trench with a 40-mil high density polyethylene (HDPE) liner and backfilled with #57 stone to 

ground surface. A vertical slotted pipe (i.e. sump) was installed in the south end of each trench 

for future DNAPL monitoring and sampling and water purging. The trench bottoms were sloped 
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slightly toward the south so that any potential DNAPL migrating into the trench would move 

towards the respective sump. The design and construction of the two DNAPL interceptor 

trenches was similar in nature to those previously installed by FBAG at other locations along the 

DS Tributary and Fields Brook.  Locations of the DNAPL interceptor trenches are provided in 

Figure 4. 

2.3.1 Limited DS Tributary Sediment Excavation Program 

As discussed during the September 22, 2009 meeting, as well as in subsequent discussions with 

USEPA personnel, this limited excavation program was intended to remove the DNAPL 

impacted sediment previously observed by FBAG personnel in the DS Tributary stream channel 

immediately west and down gradient of the culvert passing beneath State Road. It is noted that 

this area was not excavated in 2001 during DS Tributary remediation activities. Upon completion 

of the exploratory trench excavations, URS initiated the limited sediment excavation program in 

the DS Tributary channel. The limited excavation was divided into three areas as follows: 

• Area 1 – The area located immediately west of the culvert under State Road up to TT-1; 

• Area 2 – The are located between TT-1 and TT-2; and  

• Area 3 – This area was added to the original SOW based on findings of the hand auger 

assessment and extended immediately west of TT-2.  

On November 4, 2009, SunPro initiated the excavation of visually impacted sediments and 

shallow soil materials from area between TT-1 and TT-2 (i.e. Area 2) in an east to west direction 

along the DS Tributary. Representatives from both URS and Sullivan were on-site to provide 

supervision and oversight. The existing surface water flow in the DS Tributary, proximal to the 

excavation area, was diverted during the excavation by pumping around the open excavation and 

discharging on the downstream side of a temporarily installed bladder dam. The impacted 

sediment and shallow soils that were excavated were subsequently placed into lined roll off 

boxes, transported to the Detrex facility, covered and maintained until they could be disposed of 

properly. URS personnel collected confirmatory samples from the bottom of the excavation prior 

to restoration of the DS Tributary. Seven bottom samples, designated EX-1 through EX-7, were 

collected in Area 2.  The final dimensions for the Area 2 excavation was approximately seven 

feet wide, fifty feet long, and two feet deep; resulting in a total removal volume of approximately 

26 cubic yards (cys).   

The area from the State Road culvert to TT- 1 (i.e. Area 1) was excavated on November 9, 2009.  

Once again, the surface water flow in the DS Tributary channel had to be diverted prior to 

completing the excavation. Potentially impacted sediment was excavated from the DS Tributary 

in Area 1 up to the existing concrete foundation of the State Road culvert. Four confirmatory 

samples, designated EX-8 through EX-11, were collected by URS personnel in Area 1.  The final 

dimensions for the Area 1 excavation was approximately nine and a half feet wide, twelve feet 

long, and two feet deep; resulting a total removal volume of approximately 8 cys.    

The final limited excavation area was added to the scope of work based on the presence of 

observed DNAPL at one of the sampling locations (DS-2) during the initial DS Tributary hand 
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auger assessment. This third excavation (i.e. Area 3) extended from TT-2 west approximately 

40 feet in the general area of the DS-1 and DS-2 hand auger sample locations. The Area 3 

excavation was started and completed on November 9, 2009. Confirmatory samples were 

collected along the bottoms as the excavation progressed to verify that DNAPL was no longer 

present.  Five confirmatory samples, designated EX-12 through EX-16, were collected by URS 

personnel in Area 3.  The final dimensions for the Area 3 excavation was approximately four feet  

wide, forty feet long, and two feet deep; resulting a total removal volume of approximately 

12 cys. 

As indicated earlier, samples were collected from the sidewalls as well as the bottoms of each 

excavation area (i.e. Areas 1 through 3). One portion of each sample collected was placed into 

laboratory provided sample containers and then into an iced, insulated cooler for preservation. A 

duplicate portion of each sample was placed into glass jars and covered with aluminum foil for 

headspace screening. All samples were screened for VOCs using procedures described in 

Section 2.2.2. Samples collected from the excavations were placed into laboratory provided 

sample containers and into iced, insulated coolers. Samples were packed in bubble wrap or 

equivalent material for shipping and maintained until picked up on site by a Precision 

representative.  Proper chain of custody were maintained during sample handling and shipping 

activities.  All sediment samples collected were submitted to Precision for analysis of VOCs by 

USEPA Test Method 5035 – 8260B and SVOCs by USEPA Test Method 8270C. A site figure 

with the location and dimensions of the excavations, as well as each sample location is presented 

as Figure 4.  Photographs of the excavation areas and restoration of the DS Tributary are 

provided in Appendix A. 

The IDW material generated during the excavation of Areas 1 through 3 was subsequently placed 

into lined roll off boxes and transported to the Detrex facility for temporary storage. Detrex 

personnel then completed sampling and arrangements for the proper disposal of the IDW 

materials. Clean soils from the side slopes of the DS Tributary were used to re-grade / restore the 

DS Tributary stream banks to maintain a similar grade. Additionally, riprap and #57 stone was 

placed as cover to the restore the area along the floor and sides of the DS Tributary stream 

channel to limit future erosion.   

2.4 On-Site / Source Area DNAPL Delineation Borings 

The second phase of the approved Work Plan was designed to address USEPA concerns 

regarding the extent of DNAPL within the Detrex on-site source area and to provide additional 

data for use in the evaluation of potential alternative DNAPL recovery techniques. Further, the 

data obtained during the completion of this phase of the field activities was also utilized to refine 

the existing CSM for the Site. Based on the approved Work Plan, 11 of the 15 proposed 

Geoprobe
TM

 borings were completed during the field activities. Soil boring installations were 

initiated on November 19, 2009.  Three of the borings proposed within and near the former 

on-site lagoon area were removed from the SOW due to the presence of DNAPL and the 

associated health and safety concerns. Additionally, URS was unable to gain access to the one 

proposed northern boring location north of the former DS Tributary on the adjacent property, due 



SECTION SECTION SECTION SECTION TWO Field Work Summary 

 k:\projects\d\detrex\13811443\docs\reports\sediment and dnapl delineation\seddnapldelinrpt_final 050410.doc 4-MAY-10  2-7 

to extremely inclement weather conditions.  A map showing locations of the completed soil 

borings is included as Figure 2.  

Stock Drilling was subcontracted to complete the DNAPL delineation borings using their 

Geoprobe
TM 

7720DT track mounted rig. The 7720DT uses direct push technology which uses 

hydraulics and the weight of the rig to advance a five-foot, acetate lined sampler to a 

predetermined depth. For this field work, soil samples were collected until encountering the 

glacial till interface (approximately 25 feet below ground surface) and/or until encountering 

DNAPL. Once the direct push sampler reached each depth interval, the sampler was retrieved. 

The sample liner was then removed from the sample tube, the acetate liner opened to expose the 

sample core, and the sample was split into two-foot intervals. One portion of each sample was 

placed into a laboratory provided sample container and into an iced, insulated cooler for 

preservation. A duplicate portion of each sample was placed into either a zip-lock plastic bag or a 

glass jar covered with aluminum foil, if DNAPL was suspected, for headspace screening. All 

samples were screened for VOCs using procedures described in Section 2.2.2. A qualified URS 

geologist collected, classified and logged soil samples using the Unified Soil Classification 

System (USCS) in accordance with the American Society of Testing and Materials D2488-00 

(ASTM, 2000).  Copies of boring logs completed are included as Appendix B.  

Per the approved Work Plan, the soil boring samples from each location that exhibited the 

highest headspace readings along with samples from the glacial till interface were submitted for 

analytical testing. Depending on field screening results and other field observations, a third 

sample may have also been submitted from select borings.  A site figure with the locations of the 

borings is presented as Figure 2. It should be noted that because the borings were installed to 

delineate the extent of DNAPL impact in the subsurface, some soil samples were not submitted 

for laboratory analysis from borings as DNAPL was observed as part of drilling activities ( i.e. 

DPT 3, 7, 10, and 12). However, in borings where DNAPL was observed, a one-inch polyvinyl 

chloride (PVC) well point, consisting of a five-foot riser, slotted screen to depth, and #5 filter 

sand, were inserted into the open borehole to allow for DNAPL gauging during future monitoring 

events. Additionally, DPT-9 was also completed with a one-inch PVC well point to provide for 

sampling even though no DNAPL was noted in this location. Samples selected for analysis were 

placed into laboratory provided sample containers and into iced, insulated coolers. Samples were 

packed in bubble wrap or equivalent material for shipping and maintained until picked up on site 

by a Precision representative.  Proper chain of custody were maintained during sample handling 

and shipping activities.  All soil samples collected were submitted to Precision for analysis of 

VOCs by USEPA Test Method 5035 – 8260B and SVOCs by USEPA Test Method 8270C. 

2.5 Confirmatory Soil Boring Installations 

In correspondence from Gradient Corporation, on behalf of FBAG, to the USEPA dated 

June 30, 2009, it was stated that standard sample handling procedures were not followed when 

initial soil samples were collected from monitoring wells DETWMW-1D, DETWMW-2D or 

DETWMW-3D. In an effort to address this item, Detrex directed URS to install a series of 

confirmatory soil borings immediately adjacent to each of the previously installed monitoring 
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wells in question, under the direct supervision of the USEPA and/or their representatives, to 

verify the original results obtained by URS. 

On November 23, 2009, Stock Drilling was on-site along with URS personnel to install 

confirmatory borings adjacent to DETWMW-1, DETWMW-2 and DETWMW-3 along the 

Detrex western property line. These confirmatory boring as designated as DETWMW-1R, 

DETWMW-2R, and DETWMW-3R. The locations of the confirmatory soil borings are 

presented on Figure 2. Using the Geoprobe
TM 

7720DT soils samples were collected in five-foot 

intervals from ground surface until encountering the first sample interval from the previous 

sampling event. Sample liners for each interval were removed from the sample tube, the acetate 

liner opened to expose the sample core, and the sample was split into two-foot intervals. One 

portion of each sample was placed into a laboratory provided sample container and into an iced, 

insulated cooler for preservation. As necessary, a duplicate portion of each sample was placed 

into a zip-lock plastic bag for headspace screening. All samples were screened for VOCs using 

procedures described in Section 2.2.2 above. A qualified URS geologist collected, classified and 

logged soil samples using the USCS in accordance with the American Society of Testing and 

Materials D2488-00 (ASTM, 2000).  Copies of boring logs completed are included as 

Appendix B.  

Samples from the confirmatory boring locations selected for analysis were placed into laboratory 

provided sample containers and into iced, insulated coolers. The samples were packed in bubble 

wrap or equivalent material for shipping and maintained until picked up on site by a Precision 

representative. Proper chain of custody were maintained during sample handling and shipping 

activities. All soil samples collected were submitted to Precision for analysis of VOCs by 

USEPA Test Method 5035 – 8260B and SVOCs by USEPA Test Method 8270C. 

2.6 Detrex Site Groundwater Monitoring Well Gauging and Sampling 

In March 2010, URS completed groundwater gauging and sampling of all existing monitoring 

wells on the Detrex Site. A total of forty-six (46) piezometer and monitoring well locations were 

included in the gauging and sampling event. Monitoring well and piezometer locations are 

presented on Figure 2. In addition to groundwater level gauging, the monitoring wells were also 

gauged for the presence of any accumulated DNAPL. A total of twenty-six (26) monitoring well 

locations were included in two groundwater sampling events. Detrex Corporation completed a 

quarterly groundwater sampling event of six (6) monitoring wells in January 2010.  URS 

Corporation completed a groundwater sampling event in March 2010 for the remaining twenty 

(20) wells.   A summary of monitoring well locations and information are listed in Table 2. 

Groundwater samples were obtained by bailing a minimum of three well volumes from each 

monitoring well and then obtaining the required sample volumes for the noted parameter list. 

Samples from the existing monitoring well locations were placed into laboratory provided 

sample containers and into iced, insulated coolers. The samples were packed in bubble wrap or 

equivalent material for shipping and maintained until delivered by URS personnel or picked up 

by a Precision representative. Proper chain of custody were maintained during sample handling 
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and shipping activities. All groundwater samples collected were submitted to Precision for 

analysis of VOCs by USEPA Test Method 8260B. 

2.7 CEI Utility Trench Location / Inspection  

On November 18, 2009, Bloodhound scanned for, identified all utilities, and determined the 

depths of located utilities on site and along State Street where the air knifing for the abandoned 

CEI electrical utility conduit inspection was proposed. Both Ground Penetrating Radar (GPR) 

and Electro-Magnetic (EM) detection methods were used. Based on their findings, 

representatives of Stock Drilling were on-site on November 23, 2009, with representatives of 

URS, Sullivan and the USEPA to expose and inspect the utility trench located immediately east 

of and paralleling State Road. Using a VacMaster 4000, a one-foot wide by seven feet long 

trench was excavated from State Road east to a depth of approximately five-feet to expose the 

electrical, water and sewer lines. Once located, a hand auger was used to collect samples from 

beneath the electrical and water lines, which were encased in concrete together, and underneath 

the adjacent sewer line to the east. The location of the air-knifing activity is depicted in Figures 2 

and 5.  Photographs of the air-knifing activity are provided in Appendix A. 

One portion of each sample was placed into a laboratory provided sample container and on ice in 

a cooler for preservation. A duplicate portion of each sample was placed into a zip-lock plastic 

bag for headspace screening. All samples were screened for VOCs using procedures described in 

Section 2.2.2. The sample jars were packed in bubble wrap or equivalent material for shipping 

and maintained until picked up on site by a Precision representative.  Proper chain of custody 

were maintained during sample handling and shipping activities. All soil samples collected were 

submitted to Precision for analysis of VOCs by USEPA Test Method 5035 – 8260B and SVOCs 

by USEPA Test Method 8270C. 

In accordance with the Work Plan, all non-disposable sampling equipment was rinsed with clean 

potable water, washed with an Alconox/water solution then rinsed with deionized water between 

samples. 

2.8 DS Tributary Collection Trench Inspection 

In 2005, FBAG installed several lined, subsurface collection trenches in the DS Tributary stream 

channel and Fields Brook. On October 22, 2009, Detrex provided sampling results from the 

collection trench in the DS Tributary and the collection trench in Fields Brook that is 

downstream of the confluence of the DS Tributary. The DS Tributary trench did not contain 

visible DNAPL and VOCs were below laboratory detection limits. Cis-1,2-dichloroethene was 

detected in a sample collected from the Fields Brook collection trench at 5.78 ppb. Based on 

these results, USEPA indicated that trenching in the lower downstream section of the 

DS Tributary would not be necessary at this time.   

During November 2009, two additional DNAPL collection trenches were installed along the 

DS Tributary immediately west of the State Road culvert. The trenches were inspected visually 
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as part of well gauging completed in January 2010. As part of the visual inspection, a bailer and 

product interface probe were used to inspect for the presence of DNAPL in the trenches.   

2.9 Sediment Sample and Soil Boring Location Survey 

The location and elevations of the ground surface elevations of all hand auger, trenches and soil 

borings were surveyed during February and March 2010.  This provided ground surface 

elevations of each soil boring and sample location, along with top of casing measurements of 

each well location for groundwater elevation measurements. Table 2 provides a listing survey 

data, DNAPL and water level measurements.  Each location was surveyed relative to a site 

benchmark using a Leica GNSS / GPS system accurate to within +/- 0.01 feet. The new soil 

borings and sample locations were surveyed for northing and easting coordinates and placed 

spatially by state plane coordinate system using the Leica GNSS / GPS system. The survey data 

is provided as Appendix E.   

2.10 Quality Assurance / Quality Control Samples (QA/QC) 

As per the approved Work Plan, QC samples were proposed to be collected at the following 

frequencies: 

1. Field Duplicates (D) – One (1) per 10 environmental samples collected or a minimum of one 

per sampling event; 

2. Field Blank Samples (B) – One (1) per 20 environmental samples collected; 

3. Trip Blank Samples (TB) – One trip blank will be included in each cooler container samples 

for VOC analysis; and 

4. Organic Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples – One (1) per 

20 environmental samples collected.   

Of the fifty-seven environmental samples collected, four duplicates were submitted along with 

three MS/MSD samples.  One field blank along with three trip blanks were submitted with VOC 

samples and one temperature blank was submitted to confirm the laboratory temperature results. 

Data Validation and Review Reports are provided in Appendix C and laboratory results are 

provided in Appendix D. 
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3.0 Section 3 THREE Investigative Results Summary 

This section presents the investigative results from the field work completed as part of the 

approved Sediment / DNAPL Delineation Work Plan and supplemental work added to the 

original SOW. 

3.1 DS Tributary Reconnaissance Survey 

The DS Tributary reconnaissance surveying was completed on November 2, 2009. As part of the 

reconnaissance survey URS personnel walked the length of the DS Tributary from just west of 

State Road to the confluence of the DS Tributary and Fields Brook. The area of the 

reconnaissance survey is depicted in Figure 3. Photographs were taken during the field work and 

the annotated photos are presented in Appendix A.   

3.2 DS Tributary Hand Auger Sediment Assessment and Laboratory Results 

The DS Tributary hand auger sediment assessment and sampling was completed on 

November 5, 2009 and November 12, 2009, respectively. Along the entire length of the DS 

Tributary a total of thirty-two (32) sediment sample locations were proposed as part of the 

approved Work Plan. All sediment sampling locations, except one (i.e. DS-11), were sampled 

and screened with a PID. The DS-11 location could not be sampled due to the presence of rip-rap 

at this location. Table 1 presents the results of the PID screening for all of the sediment 

screening locations. Following the completion of the PID screening and based on the screening 

results, a hand auger sampling program for the DS Tributary sediments was completed at ten 

locations and the samples submitted for laboratory analysis. The analytical results were then 

compared to the established FBAG sediment Confidence Removal Goals (CRGs) for the 

identified site-specific COIs. The locations of the hand auger sediment sampling locations and a 

summary of the detectable results are presented in Figure 3. Laboratory analytical results are 

presented in Table 3.  

Based on the reported analytical results for the hand auger sediment samples, five VOC 

compounds (1,1,2,2-tetrachloroethane, carbon tetrachloride, cis-1,2-dichloroethene, 

tetrachloroethene, trichloroethene, 1,2-dichlorobenzene) and four SVOC compounds 

(hexachlorobenzene, hexachlorobutadiene, phenanthrene, pyrene) were found to be present above 

the laboratory detection limits. No visible DNAPL material was observed at any of the DS 

Tributary hand auger sediment sampling locations, with the exception of a noted trace amount in 

DS-1 near the western test trench excavation (TT-2).  This area was later excavated as part of the 

limited sediment removal work that was completed in conjunction with this SOW. 

For the VOCs, the results for 1,1,2,2-tetrachloroethane ranged from ND (multiple samples) to 

39.8 mg/kg (DS-15). Results for carbon tetrachloride ranged from ND (multiple samples) to 

1.87 mg/kg (DS-12). Results for cis-1,2-dichloroethene ranged from ND (multiple samples) to 

0.628 mg/kg (DS-12). Results for tetrachloroethene ranged from ND (multiple samples) to 

152 mg/kg (DS-15). Results for trichloroethene ranged from ND (multiple samples) to 

631 mg/kg (DS-15). 
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For the SVOCs, the results for hexachlorobenzene ranged from ND (multiple samples) to 

51.9 mg/kg (DS-10 Dup). Results for hexachlorobutadiene ranged from ND (multiple samples) 

to 388 mg/kg (DS-15). Results for phenanthrene ranged from ND (multiple samples) to 

1.24 mg/kg (DS-20). Results for pyrene ranged from ND (multiple samples) to 0.669 mg/kg 

(DS-20). 

All of the hand auger sediment sampling locations with the exception of DS-30 had detectable 

levels of at least one constituent. However, only the QA/QC Duplicate sample from DS-10 had a 

detectable concentration that exceeded the CRG established for hexachlorobenzene (i.e. 

39 mg/kg). The detectable concentrations of other VOC and SVOC compounds detected were 

either below applicable CRGs or no CRG has been established for this compound. A trace 

amount of DNAPL was observed only at one location, which was later excavated.  All other 

locations did not display evidence of DNAPL.  It is also noted that in general detected 

concentrations of COIs decrease with distance downstream and at DS-30 (i.e. near the confluence 

of the DS Tributary and Fields Brook) had decreased to non-detect. 

3.3 DS Tributary Test-Trench Excavation and Sampling Laboratory Results 

Two test trenches were completed within the DS Tributary at locations just west of State Road. 

The test trench excavations and associated sampling were completed on November 2 & 3, 2009.  

As part of the sampling, wall and floor soil samples from TT-1 and TT-2 were collected and 

screened in the field, those samples that exhibited the highest PID headspace readings were 

subsequently submitted for laboratory analysis. 

Based on the results for the samples submitted, concentrations of five VOC compounds 

(1,1,2,2-tetrachloroethane, 1,1,2–trichloroethane, cis-1,2-dichloroethene, tetrachloroethene, 

trichloroethene) and six SVOC compounds (1,2-dichlorobenzene, 2,4-dinitrotoluene, diethyl 

phthalate, hexachlorobenzene, hexachlorobutadiene, hexachloroethane) were present above 

laboratory detection limits. Laboratory analytical data are presented in Table 4 and illustrated in 

Figure 4. 

For the VOCs, the results for 1,1,2,2-tetrachloroethane ranged from 72.6 mg/kg (TT-2:B-4) to 

585 mg/kg (TT-1:W-1). Results for 1,1,2-trichloroethane ranged from 2.8 mg/kg (TT-2:N-1) to 

19.6 mg/kg (TT-1:B-1). Results for cis-1,2-dichloroethene ranged from ND (multiple samples) to 

23.8 mg/kg (TT-1:N-1). Results for tetrachloroethene ranged from 126 mg/kg (TT-2:N-1) to 

1,090 mg/kg (TT-1:B-1). Results for trichloroethene ranged from 99.4 (TT-2:N-1) to 1260 mg/kg 

(TT-1:B-1). 

For the SVOCs, the results for 1,2-dichlorobenzene ranged from ND (multiple samples) to 

2.69 mg/kg (TT-1:B-1). Results for 2,4-dinitrotoluene ranged from ND (multiple samples) to 

1.23 mg/kg (TT-2:B-4). Results for diethyl phthalate ranged from ND (multiple samples) to 

4.86 mg/kg (TT-1:W-2). Results for hexachlorobenzene ranged from ND (TT-2:N-1) to 

25.2 mg/kg (TT-1:B-1). Results for hexachlorobutadiene ranged from ND (TT-2:N-1) to 

14.3 mg/kg (TT-1:B-1). Results for hexachloroethane ranged from ND (multiple samples) to 

1.32 mg/kg (TT-1:N-1). 
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3.4 DS Tributary Excavation Sampling Laboratory Results 

As described in Section 2.3.1, a limited sediment excavation was completed within the DS 

Tributary in the area located just west of State Road. Three areas were excavated with a total of 

approximately 46 cy of material being removed (see Figure 4). The DS Tributary excavations 

and associated sampling were completed on November 4 & 9, 2009. In association with the 

excavations completed in Areas 1 through 3, sixteen floor soil samples were collected and 

submitted for laboratory analysis. It is noted that no visual DNAPL was reported during the 

completion of the limited sediment excavation within the DS Tributary, with the exception of 

that noted for TT-1 and TT-2. 

Based on the results for the sixteen soil samples submitted from the three excavation areas, 

detectable concentrations for six VOC compounds (1,1,2,2-tetrachloroethane, 

1,1,2-trichloroethane, cis-1,2-dichloroethene, tetrachloroethene, trichloroethene, vinyl chloride) 

and seven SVOC compounds (1,2-dichlorobenzene, 2,4-dinitrotoluene, 4-chloro-3-methylphenol, 

diethyl phthalate, hexachlorobenzene, hexachlorobutadiene, hexachloroethane) were reported. 

The laboratory analytical data are presented in Table 5 and the sample locations are depicted in 

Figure 4. 

For the VOCs, the results for 1,1,2,2-tetrachloroethane ranged from ND (EX-4) to 352 mg/kg 

(EX-8). Results for 1,1,2-trichloroethane ranged from ND (multiple samples) to 10.4 mg/kg 

(EX-6). Results for cis-1,2-dichloroethene ranged from ND (multiple samples) to 739 mg/kg 

(EX-7). Results for tetrachloroethene ranged from ND (EX-4) to 564 mg/kg (EX-6). Results for 

trichloroethene ranged from ND (EX-4) to 341 mg/kg (EX-6). Results for vinyl chloride ranged 

from ND (multiple samples) to 0.832 mg/kg (EX-4). 

For the SVOCs, the results for 1,2-dichlorobenzene ranged from ND (multiple samples) to 

8.18 mg/kg (EX-9). Results for 2,4-dinitrotoluene ranged from ND (multiple samples) to 

6.12 mg/kg (EX-15). Results for 4-chloro-3-methylphenol ranged from ND (multiple samples) to 

2.24 mg/kg (EX-1). Results for diethyl phthalate ranged from ND (multiple samples) to 

0.445 mg/kg (EX-2). Results for hexachlorobenzene ranged from ND (multiple samples) to 

53.7 mg/kg (EX-8). Results for hexachlorobutadiene ranged from ND (multiple samples) to 

67.1 mg/kg (EX-8). Results for hexachloroethane ranged from ND (multiple samples) to 

2.98 mg/kg (EX-6). 

3.5 On-site / Source DNAPL Delineation Boring Soil Sampling Results 

On-site and source area DNAPL delineation borings were installed at the Site during November 

and December 2009. Per the approved Work Plan, a total of fifteen soil boring locations were 

planned. However, due to the known presence of DNAPL and associated health and safety 

concerns three of the locations (i.e. DPT-4, DPT-5, and DPT-8) were not completed. 

Additionally, DPT-15, located off-site could not be completed due to lack of access attributable 

to poor weather conditions. Eleven (11) soil boring locations were ultimately completed as part 

of the field work. As part of boring installation, at least two soil sample intervals from each 

boring where DNAPL was not detected were selected for laboratory analysis, also soil samples 

from two locations (i.e. DPT-2 and DPT-12) where DNAPL was observed were sent to the 
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laboratory. A total of nineteen soil samples were ultimately sent to the laboratory for analysis. 

Based on the report results for the submitted samples, detectable concentrations of fifteen VOC 

compounds and eight SVOC compounds were reported above laboratory detection limits. The 

laboratory analytical data are presented in Table 6 and graphically depicted in Figures 5 and 6. 

Boring logs are presented in Appendix C. 

It is noted that the VOCs detections in the area of current plant operations (i.e. DPT-10 through 

DPT-14) are generally higher at shallow depths likely associated with historical operations and 

the VOC detections proximal to the former lagoon area are typically higher at depths associated 

with the known source material. It is further noted that VOCs detected downgradient of the 

former lagoon area (i.e. DPT-1) were extremely low . Also, in general, all VOC concentrations 

typically decrease with increasing depth, except in the location where DNAPL was noted to be 

present at greater depths. DNAPL was noted in the boring logs at DPT-2, DPT-3, DPT-7, 

DPT-10, and DPT-12; these locations are located in and around the former lagoon area of the 

Site.   

For the SVOCs, similar trends are noted with respect to the distribution of SVOCs both within 

the Site and with depth. The most prevalent SVOC detections were associated with 

hexachlorobenzene and hexachlorobutadiene; the other detected SVOCs were generally limited 

to single detections in sporadic locations. No detectable SVOCs were reported at three locations 

DPT-1, DPT-6, and DPT-14. 

3.6 On-Site Confirmatory Soil Boring Results 

Three (3) confirmatory soil borings designated as DETWMW-1R, DETWMW-2R, and 

DETWMW-3R were installed November 23, 2009, immediately adjacent to previously installed 

monitoring well locations DETWMW-1S, DETWMW-2S, and DETWMW-3S. A total of three 

soil samples, one for each of the confirmation soil boring locations, were submitted to the 

laboratory for analysis. No DNAPL was observed in any of the three confirmatory soil borings. 

Based on the reported results for the submitted samples, concentrations of three VOC compounds 

(1,1,2,2-tetrachloroethane, ethylbenzene, and trichloroethene) were present above laboratory 

detection limits. The lowest detected VOC concentration was for 1,1,2,2-tetrachloroethane at 

10.5 µg/L (DETWMW-2R), and the highest detected VOC concentrations was for 

trichloroethene at 44.7 µg/L (DETWMW-1R).  No SVOC compounds were detected in any of 

the submitted soil samples. The reported laboratory analytical data are presented in Table 7 and 

the results are illustrated in Figures 5 and 6. The boring logs for these locations are provided in 

Appendix C.  

3.7 Site Groundwater Piezometer and Monitoring Well Laboratory Results 

As discussed in Section 2.6, forty-six (46) piezometers and monitoring wells were gauged for 

water levels and the presence of DNAPL. The results of the gauging event are presented in 

Table 2. Additionally, a total of twenty-six (26) piezometers and monitoring well locations were 

sampled and submitted for laboratory analysis. The piezometers and monitoring wells included 

locations along the southern and western boundaries of the Site as well as locations within the 



SECTION SECTION SECTION SECTION THREE Investigative Results Summary 

 

 k:\projects\d\detrex\13811443\docs\reports\sediment and dnapl delineation\seddnapldelinrpt_final 050410.doc 4-MAY-10  3-5 

Site. The locations of the piezometers and monitoring wells are depicted in Figure 2. The 

twenty-six (26) piezometer and monitoring well locations that were sampled comprise a network 

that effectively covers the perimeter of the Site. The various wells are screened in two zones (i.e. 

Shallow and Deep). Shallow wells are generally screened in the range of 10 - 20 feet below 

ground surface (ft-bgs) in the upper portion of the glacial till, and deep wells are generally 

screened in the range of 30 – 40 ft-bgs within the lower portion of the glacial till, near the top of 

the underlying shale bedrock.   

The groundwater gauging results were subsequently utilized to construct two groundwater 

potentiometric surface maps, one for the shallow groundwater and one for the deep groundwater. 

The resulting observed potentiometric surface maps are presented as Figures 7 and 8, 

respectively. 

A total of twenty-six (26) piezometers and monitoring wells were sampled for groundwater and 

these samples were submitted to the laboratory for analysis. No DNAPL was observed in any of 

the sampled piezometers and monitoring wells with the exception of MW-10S. This well has 

historically indicated the presence of elevated VOCs and DNAPL. Based on the reported results 

for the submitted groundwater samples, VOCs were detected in only two monitoring wells, (i.e. 

MW-4S and MW-10S). At these two monitoring wells only trichloroethene was detected above 

reporting limits during the 2010 sampling event. The reporting limits of these two locations were 

elevated due to laboratory dilutions.  The reported concentration of trichloroethene was 

50.9 mg/L and 70.5 mg/L for MW-4S and MW-10S, respectively. The laboratory analytical data 

are presented in Table 8 and the results are illustrated in Figures 9 and 10.  

Table 8 also contains groundwater data from sampling conducted in 2006 along the proposed 

southern area groundwater interceptor trench, and sampling in 2009 along the western portion of 

the property.  All locations were reported as non detect for VOCs and SVOCs, except one 

location (IT-601), which reported benzene at .02 mg/L.  In addition, quarterly sampling data from 

the Detrex monitoring program from 2008 and 2009 is included. 

3.8 Air Knife CEI Utility Trench Inspection Results 

The abandoned CEI electrical utility conduit that exists east of and parallel to State Road, has 

been suspected as a potential pathway for DNAPL migration between the DS Tributary and 

Fields Brook. On November 18, 2009, URS and Stock completed and air-knife excavation to 

safely expose the electric utility conduit trench and collect confirmatory soil samples. A total of 

three confirmatory soil samples were submitted to the laboratory, one from each of the air knife 

borings. Based on the reported results for the soil samples, only trace concentrations of four VOC 

compounds (acetone, carbon disulfide, methylene chloride and trichloroethene) were present 

above laboratory detection limits.  No SVOC compounds were detected.   

The only reported VOC detection of a COI was for trichloroethene at 16.1 µg/kg in AK-W-8. 

Laboratory analytical data is presented in Table 9 and graphically depicted in Figures 5 and 6.  
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3.9 DNAPL Interceptor Trench Results 

As discussed in Section 2.3, the two test trench locations were converted into DNAPL interceptor 

trenches to provide for the collection of any potential DNAPL present in the DS Tributary at 

these locations. During the initial excavation of TT-1 and TT-2, limited amounts of DNAPL 

were observed in TT-1 and trace amounts in TT-2. As a result, these test trenches were converted 

into DNAPL interceptor trenches. The two DNAPL interceptor trenches have been monitored on 

two occasions since installation and to-date no measurable DNAPL accumulation has been 

observed. Additionally, water collected in the DNAPL interceptor trenches has been sampled and 

analyzed. The results of the laboratory analyses are presented in Table 10.  

Based on the results for the water samples submitted from the two DNAPL interceptor trenches, 

detectable concentrations for nine VOC compounds (1,1,2,2-tetrachloroethane, 

1,1,2-trichloroethane, 1,1–dichloroethene, chloroform, cis-1,2-dichloroethene, trans-

1,2-dichloroethene, tetrachloroethene, trichloroethene, vinyl chloride) and one SVOC 

compounds (Butyl benzyl phthalate) were reported. Single low level detections of Acetone and 

Chloromethane were also reported for the VOCs, one from each of the sampling events. In the 

March 2010 sampling event, the SVOC detection was in only one of the DNAPL interceptor 

trenches, TT-2. The laboratory analytical data are presented in Table 10 and the DNAPL 

interceptor trench locations are depicted in Figure 4. 

No significant trends for the analytical results of water in the two DNAPL interceptor trenches 

are apparent from the two sampling events in December 2009 and March 2010. However, it is 

noted that concentrations of 1,1,2,2-tetrachloroethane, tetrachloroethene, trichloroethene, and 

cis-1,2-dichloroethene have decreased and increases have been observed for 

trans-1,2-dichloroethene and vinyl chloride. Given the likelihood of anaerobic conditions in the 

stagnant sumps the increases in vinyl chloride concentration is likely attributable to degradation. 

The observed concentrations may also be attributable to the original presence of DNAPL in the 

area of the two trenches, and with the sumps being pumped two times since installation residual 

concentrations are expected to be elevated. Therefore, the observed concentrations in the DNAPL 

interceptor trenches do not suggest the continued release of DNAPL into the trenches. Detrex 

intends to continue to monitor the two DNAPL interceptor trenches for both DNAPL 

accumulation and water quality. 
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4.0 Section 4 FOUR Revised Conceptual Site Model 

Using the data collected as part of the completed SOW in conjunction with existing historical 

investigation data; the Conceptual Site Model (CSM) for the Site has been revised and updated, 

as appropriate. The revised CSM is presented in this section with primary focus as follows: 

• Existing Geologic Conditions; 

• Existing Hydrogeologic Conditions; and 

• Existing COI Distributions (Soil and Groundwater) 

The intent of the revised CSM is to provide further documentation pertinent to the determination 

that DNAPL is not actively migrating from the Detrex property and serving to re-contaminate 

Fields Brook. 

4.1 Existing Geologic Conditions 

This section presents the geologic conditions within the Detrex Site based on the evaluation of 

cumulative data from historical investigations and the recently completed Sediment and DNAPL 

Delineation Investigation. All of the previously completed soil borings have been reviewed based 

on the revised survey data. The following subsections provide additional information related to 

the current understanding of geologic conditions at the Site. 

4.1.1 Generalized Site Stratigraphy 

The observed stratigraphy at the Site has been discussed in a number of previous reports, 

however, for completeness the generalized site stratigraphy is summarized in this section in order 

to provide the basis for the re-evaluation of geologic conditions within the context of the revised 

CSM. The underlying soil at the Detrex Site consists of three major stratigraphic units: lacustrine 

clay, glacial till and shale bedrock.  Figure 11 presents a generalized stratigraphic column for the 

subsurface materials beneath the Detrex Site. 

As shown in Figure 11 the subsurface stratigraphy is typically comprised of lacustrine clay 

overlying a glacial till, which in turn overlies a shale unit. The lacustrine clay is typically present 

from ground surface between 10 to 24 ft-bgs. The glacial till unit is comprised of competent low 

permeability clay with occasional minor fractures in the upper portion of the unit which generally 

decrease with depth. The glacial till underlying the lacustrine clay is present between 10 to 

24 ft-bgs and extending 30 to 45 ft-bgs. Shale bedrock has been observed in some of the 

completed deep borings, primarily in the western area of the Detrex Site, but the terminal depth 

of the Shale has not been established. 

4.1.2 Cross Section Data 

Based on the data collected during the completion of the SOW and the resulting re-evaluation of 

existing geologic conditions at the Site, a series of cross-sections have been developed to 

graphically depict the subsurface. A total of three (3) cross-sections were generated around the 

perimeter of the Site to the north, south, and west. These cross-sections are designated as cross-
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sections A-A’ through C-C’, and a cross-section location map has been developed and is 

presented as Figure 12. 

The cross-section A-A’ transects the site East to West on the northern area of the Detrex property 

(see Figure 13).  Cross-section B-B’ transects the site North to South on the western area of the 

site along state road (see Figure 14).  The cross-section C-C’ transects the site East to West on 

the southern portion of the site along the groundwater interceptor trench just north of 

Fields Brook (see Figure 15).  

4.1.3 Top of Glacial Till (Revised) 

Based on the additional data collected during the completion of the SOW and the resulting 

revised geologic conditions the interpreted top of the Ashtabula Till (i.e. glacial till) formation 

beneath the Site has been updated. Figure 16 presents a 3-d perspective of the top of the 

Ashtabula Till based on the most recent data and is a modification of a figure previously 

submitted to the USEPA in a letter from URS dated April 2, 2009. The current revisions were 

completed to include additional data gathered during the on-site soil boring and sampling 

program. As shown in Figure 16, noted depressions in the top of the till, as previously reported, 

remain below the former lagoon area (i.e. Detrex Source Control Area) and in the northwest 

corner of the Site. The additional data collected as part of the on-site soil boring program 

continue to support the previous interpretation indicating a ridge in the till between the former 

lagoon area located to the north, and Fields Brook located to the south of the site. The addition of 

the new data points, as well as the associated analytical data presented in Section 4.3, again 

continues to support the Detrex assertion that there are no viable subsurface migration pathways 

for DNAPL from the Detrex Source Control Area through the glacial till and subsurface soil to 

Fields Brook. This data further supports the fact that there are no observed impacts from DNAPL 

in soil and groundwater along the western and southern portion of the Detrex property towards 

Fields Brook due to DNAPL migrating beneath the site.  

4.2 Existing Hydrogeologic Conditions 

This section presents the hydrogeologic conditions within the Detrex Site based on the evaluation 

of cumulative data from historical investigations and the recently completed Sediment and 

DNAPL Delineation Investigation. All groundwater data has been reviewed based on the revised 

survey data. The following subsections provide additional information related to the current 

understanding of hydrogeologic conditions at the Site. 

Groundwater within the Detrex Site has been observed in two separate units:  a shallow 

groundwater bearing zone (Shallow Zone) and a deep groundwater bearing zone (Deep Zone). 

The majority of monitoring wells and piezometers located on-site have been installed and 

screened within the Shallow Zone. The groundwater gauging event completed on March 4, 2010, 

represents this data. The data from the March 4, 2010 gauging event are presented in Table 2.  A 

total of forty-six (46) monitoring wells and piezometers were gauged to characterize groundwater 

flow within the Site (see Figure 2). This included thirty-eight (38) shallow groundwater 

monitoring wells and piezometers along with eight (8) deep groundwater monitoring wells. In 
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both units, the Shallow and Deep Zones, the observed direction of groundwater flow is 

predominantly to the south, generally following topography in the direction of Fields Brook. 

However, an apparent groundwater divide is observed in the Shallow Zone (see Section 4.2.1) 

4.2.1 Shallow Groundwater 

Data from the March 4, 2010 site-wide groundwater gauging event indicates an apparent shallow 

groundwater divide that traverses the central portion of the Site in an east to west direction. 

Based on the observed groundwater gauging data, this apparent groundwater divide is situated to 

the south of the current operations area and the former lagoon area. The Shallow Zone 

groundwater potentiometric surface map is presented as Figure 7. The observed groundwater 

divide delineates Shallow groundwater flow to the north and south.  In areas north of the divide, 

groundwater within the Shallow Zone is observed to flow in a northerly direction. In areas south 

of the divide, groundwater within the Shallow Zone is observed to flow in a southerly direction 

towards Fields Brook. Based on the data collected during the March 4, 2010 gauging event, the 

depth to groundwater within the Shallow Zone monitoring wells ranged between 1.72 and 

9.06 feet below the top-of-casing (see Table 2). 

4.2.2 Deep Groundwater 

Data from the March 4, 2010 groundwater gauging event, the Deep Zone groundwater 

monitoring wells indicate an apparent groundwater flow direction from north and northwest to 

the south and southeast. The Deep Zone groundwater flow direction is generally towards Fields 

Brook. The Deep Zone groundwater potentiometric surface map is presented as Figure 8. Based 

on the March 4, 2010 gauging event, the depth to groundwater within the Deep Zone monitoring 

wells ranged between 2.57 and 7.82 feet below the top-of-casing (see Table 2). Additionally, 

comparing the observed water levels between the Shallow and Deep Zones indicates an apparent 

downward vertical flow component between the zones.  

4.3 Existing COI Distributions (DS Tributary Sediment, On-site Soil and 
Groundwater) 

This section presents the COI distribution within the DS Tributary sediments, as well as the on-

site soil and groundwater COI distributions within the Detrex Site based on the evaluation of 

cumulative data from historical investigations and the recently completed Sediment and DNAPL 

Delineation Investigation. All sediment, soil, and groundwater data has been reviewed based on 

the revised survey data and current conditions. The following subsections provide additional 

information related to the current understanding of COI distributions in the above outlined media 

at the Detrex property. 

4.3.1 DS Tributary Sediments 

Based on the data reported from the DS Tributary reconnaissance and hand auger sediment 

samples (see Table 3) the sediment analytical results within the DS Tributary indicate detections 
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of VOC and SVOCs at various points between State Road and the confluence of the DS 

Tributary and Fields Brook. However, it is noted that all detections were in areas that have not 

previously been remediated and only one constituent (hexachlorobutadiene 51.9 mg/kg) at one 

location (DS-10 duplicate sample) exceeded established CRGs developed by FBAG. In general, 

the observed concentrations of detected constituents, decreases in the downgradient direction of 

the DS Tributary, and in fact all constituents were non-detect at the far downstream location 

(DS-30). The observed distribution of VOCs and SVOCs in areas where no previous remediation 

has been completed, coupled with the observed downstream decreases in concentrations indicate 

that the DS Tributary is not currently being impacted by materials actively migrating from the 

Detrex Site. DNAPL was observed in one location, which was excavated in November 2009.  

DNAPL was not observed in any other auger sampling location in the DS Tributary.  The noted 

presence of observed VOC and SVOC constituents is more likely attributable to historical 

discharges within the DS Tributary. Nevertheless, Detrex did complete a limited sediment 

removal in the DS Tributary just west of State Road in order to reduce any potential future 

loading to surface water, and DNAPL interceptor trenches have been installed to monitor 

conditions in the upstream area of the DS Tributary.  It is also noted that this area was not 

remediated in 2001 and historical sediment sampling results have indicated elevated 

concentrations of COIs. 

4.3.2 On-site Soils 

Based on the data collected during the on-site soil boring investigation, as well as, historical 

investigation results, on-site soils exhibit VOC and SVOC impacts generally within the area of 

the former lagoons and in areas associated with site operations. Soil samples from along the 

western and southern property boundaries do not indicate any significant impacts from VOCs or 

SVOCs. Figures 5 and 6 graphically portray the relative soil impacts and detected 

concentrations of COIs using the available soil analytical data. Additionally, Figure 5 also 

indicates the soil samples where DNAPL has been visually observed during field activities. The 

only area where DNAPL was observed in any of the soil samples is in the area of the former 

lagoon area and in historical operational areas located just to the west of the former lagoons. 

Areas of the Site located to the south and west of the former lagoon area exhibit low or 

non-detect soil concentrations of VOCs and SVOCs, contrary to the alleged active migration of 

DNAPL across the Site through the lacustrine clay and along the top of the Ashtabula Till. It 

would be expected that if DNAPL were actively migrating via these pathways, soil 

concentrations would be reflective of the presence of site-specific COIs. Additionally, based on 

the air knife data in the former CEI utility trench conduit there does not appear to be a viable 

pathway for DNAPL migration along this conduit towards Fields Brook.  

Further, the revised geologic conditions (see Section 4.1) continue to support the Detrex 

assertion that DNAPL present in the area of the former lagoons cannot migrate towards Fields 

Brook due to the elevation difference between the top of till in the former lagoon area where 

DNAPL has accumulated, and the area to the south and west. The DNAPL that has been 

identified in the subsurface in this portion of Fields Brook is most likely attributable to historical 

discharges into Fields Brook from the former North Sewer or Detrex Tributary channel, that is 
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currently controlled by the existing storm water management program.  Soil sampling results and 

observations of subsurface soils at multiple locations indicate that active DNAPL migration is 

not presently ongoing from the Site.   

4.3.3 On-site Groundwater 

Based on the data collected during the on-site groundwater sampling completed as part of the 

SOW, as well as the ongoing monitoring of the existing groundwater interceptor trench, on-site 

groundwater does not exhibit any significant VOC or SVOC impacts. Groundwater detections 

are predominantly associated with monitoring wells located in the area proximal to the former 

lagoons and in areas associated with historical operations (i.e. MW-4 and MW-10). Groundwater 

sampling results from the middle of the Site and along western and southern property boundaries 

do not indicate any impacts from VOCs or SVOCs. Figures 9 and 10 graphically portrays the 

relative groundwater impacts and detected concentrations of COIs using the available 

groundwater analytical data.  

Areas of the Site located to the south and west of the former lagoon area exhibit non-detect 

groundwater concentrations for VOCs and SVOCs. This is again noted to be contrary to the 

alleged active migration of DNAPL across the Site through the lacustrine clay and along the top 

of the Ashtabula Till. If DNAPL were actively migrating, or if DNAPL ever had migrated 

through this area it would also be expected that groundwater concentrations would exhibit 

residual concentrations reflective of VOCs and/or SVOCs. Additionally, based on the presence 

of the groundwater interceptor trench, located along the southern property boundary of the Site, 

groundwater collection rates from the individual sumps and the resulting groundwater analytical 

results do not support the FBAG claim that DNAPL is actively migrating towards Fields Brook. 

Additional data and discussion related to the groundwater interceptor trench is provided in 

Section 4.3.3.2.  

Further, the groundwater potentiometric maps for the Shallow and Deep Zones discussed in 

Section 4.2 suggest that any dissolved phase groundwater impacts should be apparent with the 

network of wells that were sampled during the completion of this SOW, particularly in the 

direction of Fields Brook to the south of the Site.  The lack of detectable groundwater impacts in 

the western and southern portions of the Detrex property is further evidence that DNAPL is not 

actively migrating towards Fields Brook. 

4.3.3.1 DNAPL 

Based on the groundwater gauging and sampling completed as part of this SOW, no DNAPL was 

observed in any of the piezometers or monitoring wells with the exception of those wells located 

in and around the former lagoon area which have historically exhibited DNAPL. No DNAPL has 

been observed in the groundwater interceptor trench or in the boring and wells located along the 

western property boundary near State Road and the former CEI utility trench conduit. 

To-date the combined data from both Detrex and FBAG investigations has yet to identify any 

DNAPL in the subsurface environments on Detrex property except in the area of the former 
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lagoons and portions of the north-western Detrex property. This observation again supports the 

Detrex assertion that DNAPL is not actively migrating from the Detrex property to Fields Brook. 

4.3.3.2 Groundwater Interceptor Trench 

Since the groundwater interceptor trench was installed in late 2006 and early 2007 and began 

operations in mid-2007, data related to the individual sump extraction rates and groundwater 

concentrations has been collected. The groundwater interceptor trench is comprised of three 

segments draining to individual sumps designated as Sump #1 through Sump #3. Sump #1 

collects groundwater from the mid-section of the groundwater interceptor trench, Sump #2 

collects groundwater from the eastern section of the groundwater interceptor trench, and Sump 

#3 collects groundwater from the western section of the groundwater interceptor trench. The 

groundwater interceptor trench was installed from ground surface into the Ashtabula Till thus 

providing for the complete cutoff of shallow groundwater flow towards Fields Brook.  The 

location of the groundwater interceptor trench is shown on Figure 2. 

Individual sump groundwater extraction rates are estimated from the recorded pump strokes of 

the sump pumps installed at each location. Detrex personnel collect this data and have provided 

URS with this information for use in this evaluation. Since the inception of groundwater 

recovery, the groundwater interceptor trench has averaged approximately 1.24 gallons per minute 

from all sumps with Sump #1 accounting for approximately 60% of the total average flow, Sump 

#2 accounting for approximately 30% of the total average flow, and Sump #3 accounting for 

approximately 10% of the total average flow. Figure 17 presents the monthly flow totals versus 

time along with the estimated average monthly rainfall.  The groundwater interceptor trench 

extraction rates generally follow rainfall on a seasonal basis in that they increase in the winter 

and decrease in summer/fall. 

The individual sumps have also been sampled for groundwater concentrations on a quarterly 

basis since the inception of operations in mid-2007. The observed concentration of groundwater 

within the sumps has been monitored versus time and Figures 18 through 20 graphically 

presents this data. Reported groundwater concentrations from the individual sumps have been in 

the low µg/L range for all detected VOCs and no SVOCs have ever been detected. This data does 

not support the presence or discharge of DNAPL in the interceptor trench. 

As depicted in Figure 18 for Sump #1, reported groundwater concentrations for total VOCs were 

generally <10 µg/L, prior to January 2009. The noted increase in concentration for Sump #1 after 

January 2009 reflects the disposal of impacted groundwater and soils that were collected during 

the State Road Bridge replacement and subsequently handled by Detrex for treatment. Water 

from the frac tanks was pumped directly into Sump #1 prior to being pumped to the on-site 

treatment facility for processing and this resulted in increased concentration in the water and 

likely contamination of the sump which also impacted the reported results. Since the processing 

of the additional water was completed, concentrations appear to have stabilized and have 

subsequently declined for the detected VOCs. The low levels in Sump #1 prior to the January 

2009 data does not support the presence or discharge of DNAPL in the interceptor trench.  Also, 

it should be noted that recently the sump pump in Sump #1 was replaced with a new pump.  
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During replacement work the air space was monitored for HSSE purposes.  No organic vapors 

were detected during monitoring.   

Sump #2 reported groundwater concentrations for total VOCs (see Figure 19) have also 

decreased slightly over time and the overall make-up of the reported VOCs has shifted more 

toward cis-1,2-dichloroethene indicating that degradation processes are likely being observed. 

This would not be the case if the sump was constantly being replenished with DNAPL impacted 

groundwater. 

Sump #3 reported groundwater concentrations for total VOCs (see Figure 20) have been among 

the lowest reported at < 5µg/L, and in fact reported groundwater concentrations in Sump #3 have 

been non-detect for the past five sampling events (i.e. since Feb 2009). Sump #3 collects 

groundwater from the western segment near the property boundary along State Road. The 

extremely low to non detect VOC concentrations in Sump #3 coupled with the monitoring well 

and soil data does not support any assertion of DNAPL migrating from the Site towards Fields 

Brook. 

It is further noted that dissolved constituent concentrations in individual trench groundwater 

samples are typically less than their respective effective solubilities (i.e., less than 1%). Based on 

the analytical results to-date, as well as visual observations, the groundwater interceptor trench 

collects groundwater and not DNAPL. Additionally, the groundwater interceptor trench was 

installed completely through the lacustrine material and keyed into the Ashtabula Till thus 

providing a continuous cut-off to groundwater flowing towards Fields Brook along the southern 

boundary of the Site. During the excavation and placement of the groundwater interceptor trench, 

no DNAPL was observed and no impacted soils were noted.  Appendix F contains a geologic 

cross-section and analytical results for soil and groundwater collected in 2006 that represent 

conditions along the south groundwater interceptor trench prior to installation.  Operational data 

from the groundwater interceptor trench is further evidence that DNAPL is not actively migrating 

towards Fields Brook. 
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5.0 Section 5 FIVE Conclusions 

Based on the results of the completed Sediment / DNAPL Delineation Investigations and the 

associated re-evaluation of historical investigation data at the Detrex Site, this section presents 

conclusions related to the existing media impacts, current site conditions, and impacts from the 

Site as it relates to Fields Brook and the DS Tributary. 

5.1 DS Tributary Sediments 

Based on the data collected during the completion of the Sediment / DNAPL Delineation 

Investigation the following conclusions are presented related to the DS Tributary sediments. 

• DNAPL was observed in only one of the hand auger sample locations (DS-1), at all other 

locations no visible DNAPL was observed. 

• Only one hand auger sampling location (DS-10 duplicate) exhibited detections of any 

constituent above established CRG for hexachlorobenzene. This location is also noted to 

be outside of any historically remediated area of the DS Tributary. 

• The detected constituents within the DS Tributary sediments generally decreased in 

number and concentration in the downstream direction and the concentrations were non-

detect at DS-30, the furthest downstream sampling location. 

• Small amounts of DNAPL were observed in the first test trench (TT-1) and trace amounts 

of DNAPL were observed in the second test trench (TT-2). As a result of these 

observations, both TT-1 and TT-2 were converted to DNAPL interceptor trenches and the 

sediment between the trenches was removed as part of the limited sediment excavation.  

The limited sediment excavation was also extended approximately forty feet downstream 

of TT-2 in order to remove any potentially impacted sediment beyond this location. 

• In general, one to three feet of sediments and soil were removed as part of the limited 

sediment excavation, resulting in a total removed soil volume of approximately 46 cy. 

This included the soils and sediment between the two test trenches and also forty feet 

downstream of the second test trench. The excavation area was located where FBAG 

observed DNAPL in 2005. 

• The two DNAPL interceptor trenches have been monitored since installation and no 

measureable DNAPL accumulation has been noted. Analytical results from water samples 

from the two trenches have detectable concentrations of VOCs; however, the observed 

concentrations are not suggestive of a continued release of DNAPL into the trenches. 

• The excavation area has been monitored several times since November 2009 and DNAPL 

has not been observed in the backfilled area.   

• Based on the results from the DS Tributary investigations, additional data collected does 

not indicate the ongoing movement of DNAPL from the Detrex Site towards the DS 

Tributary.  The DNAPL impacted sediment has been removed and DNAPL has not been 

observed in restored areas.  The VOC and SVOC impacted soil beneath this area is 

attributed to historical impacts that were not remediated in 2001 within the channel of the 

DS Tributary, and the data does not support the ongoing migration of DNAPL through 

the subsurface soil from the Detrex property.   
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5.2 Western Property Confirmatory Borings and Former CEI Utility Trench Conduit 

Based on the data collected during the completion of the Sediment / DNAPL Delineation 

Investigation, the following conclusions are presented related to the confirmatory soil samples 

along the western property boundary and the air knife investigation of the former CEI Utility 

Trench conduit. 

• DNAPL was not observed in any of the confirmatory soil borings taken at the western 

area of the Detrex property along State Road. These resulting soil sample analytical 

results were comparable to results reported from previous investigations in the western 

area and do not indicate any contradiction to previously reported information.   

• Observed soil conditions within the former CEI Utility Trench conduit indicate only a 

single low level detection (16.1µg/kg) of TCE in one sample from AK-W-8. 

• DNAPL was not observed and organic vapors were not detected during the air knife 

excavation of the former CEI Utility Trench conduit (i.e. electric, water, and sewer) 

located along the western property of the Site, including State Road north of Fields 

Brook. Analytical results also indicated only a single low-level detection of 

trichloroethene in one of the three air knife locations. 

• Based on the results from western property investigation, additional data collected does 

not indicate the ongoing movement of DNAPL or DNAPL ganglia from the Detrex Site 

towards Fields Brook through the lacustrine clay, Ashtabula Till, or the man-made CEI 

Utility conduit. 

5.3 Revised Conceptual Site Model and Current Conditions 

Based on the data collected during the completion of the Sediment / DNAPL Delineation 

Investigation the following conclusions are presented related to the soil boring and sampling, and 

groundwater gauging and sampling completed within the Detrex Site. 

Geology 

• The interpretation of the geology at the Site was re-evaluated based on the additional data 

collected as part of the SOW. No changes to the previous interpretation resulted from the 

incorporation of the new data. The previously reported depressions in the Ashtabula Till 

continue to be noted in the former lagoon area and to the west of the Site near the DS 

Tributary. A ridge in the Ashtabula Till extends from east to west across the Site and 

would serve to prevent to any potential migration of DNAPL from the former lagoon area 

towards Fields Brook. 

• The current geologic interpretation, as well as the associated analytical results continue to 

support the previous Detrex assertion that there are no viable subsurface migration 

pathways for DNAPL from the former lagoon area through the Till.  Also, there are no 

noted impacts from DNAPL along the western and southern portions of Detrex property 

towards Fields Brook. 
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Hydrogeology 

• Data from the recent site-wide groundwater gauging event indicates an apparent Shallow 

Zone groundwater divide that traverses the central portion of the Site in an east to west 

direction. This apparent groundwater divide is situated to the south of the current 

operations area and the former lagoon area. In areas north of the divide, groundwater 

within the Shallow Zone is observed to flow in a northerly direction. In areas south of the 

divide, groundwater within the Shallow Zone is observed to flow in a southerly direction 

towards Fields Brook. 

• Data from the most recent gauging event also indicates that the apparent groundwater 

flow direction in the Deep Zone is generally from the north and northwest to the south 

and southeast. The Deep Zone groundwater flow direction is generally towards Fields 

Brook. 

• Comparison of the Shallow and Deep Zones observed potentiometric levels indicates a 

downward vertical flow component.  

Soil and Groundwater COI Distributions 

• Eleven soil borings were completed as part of the SOW, and DNAPL was observed in 

five locations in the area immediately surrounding the former lagoon (DPT-2, DPT-3, 

DPT-7, DPT-10, and DPT-12).  DNAPL was not observed in any of the other boring 

locations installed within the Site. 

• DNAPL, where encountered, was typically observed in the depth range of 8 -12 ft-bgs 

and/or between 20 - 25 ft bgs. bgs.   

• Based on the data collected during the on-site soil boring investigation, as well as 

historical investigation results, on-site soils exhibit VOC and SVOC impacts generally 

within the area of the former lagoon area and in areas associated with historical site 

operations. 

• Soil samples from along the western and southern property boundaries do not indicate 

any significant impacts from VOCs or SVOCs. These areas exhibit low levels 

approaching non-detect soil concentrations of VOCs and SVOCs, contrary to the alleged 

active migration of DNAPL across the Site through the lacustrine clay and along the top 

of the Ashtabula Till.  

• Soil concentration data along with the revised geologic conditions continue to support the 

Detrex assertion that DNAPL present in the area of the former lagoons cannot migrate 

towards Fields Brook due to the elevation difference between the top of Till in the former 

lagoon area and the area to the south and west and due to the absence of viable migration 

pathways. 

• Based on the data collected during the on-site groundwater sampling completed as part of 

the SOW, as well as the ongoing monitoring of the existing groundwater interceptor 

trench, on-site groundwater does not exhibit any significant VOC or SVOC impacts or 

DNAPL, except in the northern former lagoon area. 
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• The limited groundwater VOC detections are predominantly associated with monitoring 

wells located in the area proximal to the former lagoons and in areas associated with 

historical site operations (i.e. MW-4 and MW-10).  

• Areas of the Site located to the south and west of the former lagoons area exhibit non-

detect groundwater concentrations of VOCs and SVOCs. This is also contrary to the 

alleged active migration of DNAPL across the Site through the lacustrine clay and along 

the top of the Ashtabula Till. If DNAPL were actively migrating, or ever had migrated 

through this area it would also be expected that groundwater concentrations would exhibit 

residual concentrations reflective of VOCs and/or SVOCs. 

• Based on the groundwater gauging and sampling completed as part of this SOW, no 

DNAPL was observed in any of the piezometers or monitoring wells with the exception 

of those wells located in and around the former lagoon area which have historically 

exhibited the presence of DNAPL. 

• The groundwater interceptor trench began operations in mid-2007, and is comprised of 

three segments draining to individual sumps (i.e. Sumps #1 through #3). Individual sump 

groundwater extraction rates are estimated from the recorded pump strokes of the sump 

pumps installed at each location. Since the inception of groundwater recovery the 

groundwater interceptor trench has averaged approximately 1.24 gallons per minute from 

all sumps. 

• The groundwater interceptor trench was installed completely through the lacustrine 

material and keyed into the Ashtabula Till, thus providing a continuous cut-off to 

groundwater flowing towards Fields Brook along the southern boundary of the Site.  

• Sumps #1, #2, and #3 account for approximately 60%, 30% and 10% of the total average 

flow, respectively. 

• The individual sumps have also been sampled for groundwater concentrations on 

essentially a quarterly basis since the inception of operations in mid-2007. The observed 

concentration of groundwater within the sumps has been monitored versus time. 

• No DNAPL has been observed in the groundwater interceptor trench or in the borings and 

wells located along the western property boundary near State Road and the former CEI 

utility trench conduit.  No DNAPL has been observed in borings and wells located along 

the southern boundary near Fields Brook. 

• Reported groundwater concentrations from the individual sumps have typically been in 

the low µg/L range for all detected VOCs and no SVOCs have ever been detected. 

• Sump #1 reported groundwater concentrations for total VOCs were generally <10 µg/L, 

prior to January 2009. The noted increase in concentration for Sump #1 after January 

2009 reflects the disposal of impacted groundwater and soils that were collected during 

the State Road Bridge replacement and subsequently handled by Detrex for treatment.  

• The low levels in Sump #1 prior to the January 2009 data does not support the presence 

or discharge of DNAPL in the interceptor trench. 
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• Sump #2 reported groundwater concentrations for total VOCs have also generally 

decreased slightly over time and the overall make-up of the reported VOCs has shifted 

more toward cis-1,2-dichloroethene indicating that degradation processes are likely being 

observed. This shift would not be the case if the sump was constantly being replenished 

with DNAPL impacted groundwater. 

• Sump #3 reported groundwater concentrations for total VOCs have been among the 

lowest reported at < 5µg/L, and in fact reported groundwater concentrations in Sump #3 

have been non-detect for the past five sampling events (i.e. since Feb 2009).  

• The extremely low to non detect VOC concentrations in Sump #3 coupled with the 

monitoring well and soil data does not support any assertion of DNAPL migrating from 

the Site towards Fields Brook. 

• It is further noted that dissolved constituent concentrations in individual trench 

groundwater samples are typically less than their respective effective solubilities (i.e., less 

than 1%). Based on the analytical results to-date, as well as visual observations, the 

groundwater interceptor trench collects groundwater and not DNAPL. 

To-date, the combined data from both Detrex and FBAG investigations has yet to identify any 

DNAPL in the subsurface environments on Detrex property except in the former lagoon area and 

portions of the north and western Detrex property.  The multiple lines of evidence described in 

this report (i.e. soil data, groundwater data, direct observations, operational data from the 

groundwater interceptor trench, and hydrogeologic data) supports the Detrex assertion that 

DNAPL is not actively migrating from the Site to Fields Brook. The DNAPL presently in Fields 

Brook and the portions of the DS Tributary are most likely attributable to historical discharge and 

active DNAPL migration is not presently ongoing from the Detrex property.   
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Figure 17

Detrex Site - Ashtabula, OH

Groundwater Interceptor Trench Extraction Rate versus Time Summary
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Figure 18

Detrex Site - Ashtabula, OH
GWIT Sump #1  - VOC Analytical Data versus Time
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Figure 19

Detrex Site - Ashtabula, OH
GWIT Sump #2 - VOC Analytical Data vesus Time
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Figure 20

Detrex Site - Ashtabula, OH
GWIT Sump #3 - VOC Analytical Data versus Time
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Photo No.   
1 

Date: 
11/2/09 

Description: 
 
Before Excavation: 
DS tributary – View 
looking upstream at the 
concrete culvert, facing 
east towards State Road 
 

 

Photo No. 
2 

Date: 
11/2/09 

Description: 
 
Before Excavation: 
DS tributary – View 
looking upstream, facing 
east towards State Road 
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Photo No. 
3 

Date: 
11/9/09 

Description: 
 
During Excavation: 
DS Tributary – View as 
Sunpro measures the 
dimensions of the 
sediment excavation 
between the eastern 
collection trench and the 
concrete bottom of the 
culvert. 

 

Photo No. 
4 

Date: 
11/9/09 

Description: 
 
During Excavation: 
DS Tributary – View of 
Sunpro placing the HDPE 
liner on the tributary 
bottom after excavating 
the sediment between the 
culvert and the eastern 
collection trench. 

 

 



 

 
PHOTOGRAPHIC LOG 

Client Name: 
Detrex Corporation 

Site Location:  1100 State Road, Ashtabula, 
Ohio 

Project No. 
13811443.09402 

 

K:\PROJECTS\D\DETREX\13811443\DOCS\REPORTS\SEDIMENT AND DNAPL DELINEATION\APPENDICES\APPENDIX A\PHOTO LOG DS TRIB EXC._REV 050210.DOC  Page 3 of 3 

Photo No. 
5 

Date: 
11/9/09 

Description: 
 
Post Excavation: 
DS Tributary - View 
looking downstream to the 
west.  PVC sump in test 
trench two was installed 
as it was converted to the 
western collection trench.  
An additional sediment 
excavation is shown from 
the extent of the collection 
trench to approximately 
forty (40) feet downstream 
of the collection trench. 

 

Photo No. 
6 

Date: 
11/10/09 

Description: 
 
Post Excavation: 
DS Tributary - View 
looking upstream to the 
east.  PVC sumps were 
installed in the south end 
of each collection trench.  
Rip-Rap material was 
used to armor the cut bank 
of the DS Tributary. 
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Photo No.   
1 

Date: 
11/12/09 

Description: 
 
Workers taking sediment 
samples in the DS 
Tributary with a slide 
hammer / direct push 
sampler through a PVC 
dam. 

 

Photo No. 
2 

Date: 
11/12/09 

Description: 
 
A 6-inch PVC tube was 
used to divert water 
around the sediment 
sample and then 
dewatered using a kayak 
pump prior to taking a 
sample. 
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Photo No. 
3 

Date: 
11/12/09 

Description: 
 
Sample DS-30, the 
opened acetate liner 
illustrates the sediments 
and soil recovered from 
the sample location to 
submit for laboratory 
analysis. 
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Photo No. 
1 

Date: 
11/23/09 

Description: 
 
Stock Drilling utilizing a 
VacMaster 4000 air knife 
to expose a utility trench 
along State Road and 
sample the soil beneath 
the trench. 

 

Photo No. 
2 

Date: 
11/23/09 

Description: 
 
The electric and water 
lines encased in concrete 
(bottom) and the storm 
sewer line (top). 
A hand auger was used to 
collect samples directly 
below the electric, water, 
and sewer lines. 
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Photo No. 
3 

Date: 
11/23/09 

Description: 
 
The air knife trench 
opened to one (1) foot by 
seven (7) feet and a 
terminal depth of five (5) 
feet below surface prior to 
backfilling with the 
excavated soils. 
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APPENDIX C 
ANALYTICAL DATA VALIDATION & REVIEW REPORTS 



























































APPENDIX D 
ANALYTICAL RESULTS AND CHAINS-OF-CUSTODY 























































































































































































































































































































































































































































































































































































APPENDIX E 
SURVEY DATA 







APPENDIX F 
SOUTH GROUNDWATER COLLECTION TRENCH CROSS SECTION (2006) 



(Projected) (Projected)

(Projected)
(Projected)

(Projected) (Projected)
(Projected) (Projected)

(Projected)
(Projected)

(Projected)
(Projected)

(Projected)

Clay / Silty Clay Silt Silty Sand / Sandy Silt Till

SoilsSoils
(14-16)

VOCs – ND

SVOCs -ND

SoilsSoils
(18-20)

VOCs – ND

SVOCs -ND

SoilsSoils
(8-10)

VOCs – ND

SVOCs -ND

SoilsSoils
(6-8)

VOCs – ND

SVOCs -ND

SoilsSoils
(8-10)

VOCs – ND

SVOCs -ND

SoilsSoils
(6-8)

VOCs – ND

SVOCs -ND
SoilsSoils
(6-8)

VOCs – 86.6

SVOCs -ND
SoilsSoils
(8-10)

VOCs – ND

SVOCs -ND

SoilsSoils
(8-10)

VOCs – ND

SVOCs -ND

SoilsSoils
(8-10)

VOCs – ND

SVOCs -ND
SoilsSoils
(10-12)

VOCs – ND

SVOCs -ND

SoilsSoils
(14-16)

VOCs – ND

SVOCs -ND

SoilsSoils
(8-10)

VOCs – ND

SVOCs -ND

SoilsSoils
(10-12)

VOCs – ND

SVOCs -ND

SoilsSoils
(10-12)

VOCs – ND

SVOCs -ND

WaterWater

VOCs – ND

WaterWater

VOCs – ND

WaterWater

VOCs – ND

WaterWater

VOCs – ND

WaterWater

VOCs – ND

WaterWater

VOCs – ND

WaterWater

VOCs – ND

WaterWater

VOCs – ND

Screen

IntervalNOTE: See Tables 2-1 and 2-2 for Soil & GW Sample Results details

Soil - µg/kg (samples from highest PID reading); GW - µg/L




